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DEFENSE SCIENCE AND TECHNOLOGY

Actions Needed to Enhance Use of Laboratory
Initiated Research Authority

What GAO Found

Congress has provided the Department of Defense’s (DOD) research labs with
several authorities to enhance management and operations. Four authorities that
GAO examined provide lab directors with greater ability to make their own
decisions regarding the funding of projects, hiring, lab management, and
purchasing of equipment or services.

Laboratory initiated research authority. This authority, as implemented,
provides labs with a means to fund new science and technology projects that
they consider a priority. Labs may use a percentage of all funds available to
the lab and are permitted to charge customers of the lab a percentage fee of
the costs for activities performed by the lab for the customer.

2. Direct hire authority. This authority enables labs to compete with private
industry for high-quality talent. For example, it provides for streamlined hiring
of applicants with relevant advanced degrees, or students enrolled in
science, technology, engineering, and mathematics programs.

3. Laboratory enhancement pilot program authority. This authority generally
allows lab directors to propose alternative methods that might lead to more
effective lab management, and waive certain policies or procedures that
might affect implementation of these methods.

4. Micro-purchase authority. This authority raises the threshold for small
purchases for DOD research lab activities from $3,500 to $10,000 to facilitate
acquisitions.

While labs have used these authorities, their use has sometimes been limited,

particularly with the laboratory initiated research authority. DOD lab directors at

Air Force, Navy, and Army cited several obstacles that impede wider use of that

authority, specifically:

Air Force: Financial management officials at the Air Force stated that the

service’s accounting system does not currently have an automated capability to

transfer the allowable percentage fee of costs to a central account at the Air

Force Research Laboratory. This lack of capability, officials noted, creates a

significant administrative burden related to charging these fees.

Navy: In fiscal year 2017, Navy labs invested $7.3 million in lab infrastructure
projects, compared to $32.9 million and $53.7 million at the Air Force and Army,
respectively. Navy lab officials told us that they were restricted in their use of
infrastructure funds available under the laboratory initiated research authority
due to a lack of clear guidance as to whether and how to use this authority within
the Capital Investment Program of the Navy Working Capital Fund.

Army: The Army requires its labs to use a similar percentage of funds from two
sources: (1) what it refers to as directly appropriated funds and (2) funds labs
charge for customer activities. Some Army lab directors reported assessing a
lower rate on customer funds than allowed so as not to drive customers away.
The labs then generally charge a lower than desired rate on their directly
appropriated funds, which further constrains the total funding available to them.
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GA@ U.S. GOVERNMENT ACCOUNTABILITY OFFICE

441 G St. N.W.
Washington, DC 20548

December 20, 2018
Congressional Committees

For more than 90 years, the Department of Defense (DOD) has relied on
its science and technology reinvention laboratories (lab) to develop
technologies intended to maintain U.S. superiority on the battlefield. The
defense lab enterprise—consisting of 63 military service labs, warfare
centers, and engineering centers—is critical to strengthening the military
services’ competitive edge and offsetting technological advances of
potential adversaries. These labs develop innovations to counter existing
and emerging threats, and accelerate the delivery of technical capabilities
to the warfighter. Beyond its labs, DOD sponsors federally funded
research and development centers (FFRDC) and university affiliated
research centers (UARC) that provide additional technology development
activities integral to the department’s needs.

We have previously reported that defense labs have struggled to
consistently identify, develop, and deliver innovative technologies
quickly.” Moreover, these defense labs have encountered problems with
recruiting and retaining a high-quality workforce and maintaining their
facilities, according to the Defense Science Board.? Congress has
provided DOD with several tools and mechanisms, which we refer to in
this report as authorities. The various authorities have provided laboratory
directors with greater ability to make their own decisions regarding
laboratory administration and management, funding allocations and
personnel. One of these authorities also provides for labs to seek waivers
to existing DOD policies that are believed to stifle innovation and
flexibility. Senate report 114-255 accompanying the National Defense
Authorization Act for Fiscal Year 2017 noted the importance of these
authorities as a step toward accelerated innovation and flexibility. It
included a provision for us to study the lab governance used by DOD and

'GAO, Defense Technology Development: Technology Transition Programs Support
Military Users, but Opportunities Exist to Improve Measurement of Outcomes,
GAO-13-286 (Washington D.C.: Mar. 7, 2013).

2See, for example, Defense Science Board, Defense Research Enterprise Assessment,
(Washington, D.C.: Jan. 25, 2017). The Defense Science Board is a Federal Advisory
Committee that provides independent advice to the Secretary of Defense and
recommendations on matters relating to DOD’s scientific and technical enterprise.
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other agencies. In this report, we (1) evaluate how defense labs have
used selected legislative authorities to foster innovation and efficiency
and identify what barriers, if any, impede their use; (2) identify and
describe governance models used by selected DOD-sponsored FFRDCs
and UARCs; and (3) identify and describe governance models used by
selected non-defense labs, specifically at the Department of Energy
(Energy) and National Aeronautics and Space Administration (NASA).

For each of our three objectives, we interviewed key agency and lab
officials as well as contractor representatives. To evaluate how defense
labs have used selected legislative authorities and identify any barriers
that have impeded their use, we took inventory of the over 20 lab-related
authorities that have been enacted since 1994. From that list, we selected
for review four specific authorities that our recent work on best practices
for science and technology management and expedited defense lab
hiring have shown are, or have the potential to be, the most crucial for
supporting DOD labs’ innovation missions.® We then reviewed DOD-wide
and military service-specific policies as well as documents and reports
that detailed implementation of the selected authorities. We also
administered a survey to 44 lab directors (or their equivalents) to collect
information on their use of the four authorities, their perceptions about
each authority’s effectiveness, and any perceived barriers to each
authority’s use. A total of 31 lab directors completed and returned surveys
to us, which constituted a response rate of 71 percent. For the two
authorities in our review that have been in place the longest, we analyzed
relevant DOD data on lab personnel hiring and infrastructure investments.
Based on our reviews of supplementary documentation and interviews
with agency officials, we determined that these survey data were
sufficiently reliable for the purposes of our analysis.

To identify and describe governance models used by DOD-sponsored
research centers, we focused our review on the three FFRDCs
designated as research and development labs as well as all 13 UARCS
sponsored by DOD entities. We reviewed relevant sections of the Federal
Acquisition Regulation (FAR) that cover FFRDCs as well as DOD policies
and guidance for working with FFRDCs and UARCs. Further, we

3GAO, DOD Personnel: Further Actions Needed to Strengthen Oversight and
Coordination of Defense Labs’ Hiring Efforts, GAO-18-417 (Washington, D.C.: May 30,
2018); and Defense Science and Technology: Adopting Best Practices Can Improve
Innovations Investments and Management, GAO-17-499 (Washington D.C.: June 29,
2017).
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reviewed selected FFRDC and UARC contracts and performance
assessments to gain additional visibility on how these entities operate.

To identify and describe governance models by selected research entities
at Energy and NASA, we identified 17 Energy labs and 4 NASA research
centers conducting basic and applied research similar to defense labs.
We chose to focus on Energy and NASA because in our August 2016
GAO Technology Readiness Assessment Guide, we drew heavily from
DOD, Energy, and NASA for best practices, terminology, and examples.*
Further, DOD, Energy, and NASA represented three of the top four
agencies with the highest federal research and development spending on
average from fiscal years 2015 to 2017. We did not include the fourth
agency—the National Institutes of Health—in our review because it is not
as similar to DOD. We reviewed relevant sections of the FAR that cover
these research entities, along with key agency policies and guidance on
how these entities operate. More information about our objectives, scope,
and methodology can be found in appendix |.

We conducted this performance audit from July 2017 to December 2018
in accordance with generally accepted government auditing standards.
Those standards require that we plan and perform the audit to obtain
sufficient, appropriate evidence to provide a reasonable basis for our
findings and conclusions based on our audit objectives. We believe that
the evidence obtained provides a reasonable basis for our findings and
conclusions based on our audit objectives.

Background

The defense lab enterprise consists of 63 labs, warfare centers, and
engineering centers across the Departments of the Army, Navy, and Air
Force, as shown in Figure 1 below.® About 50,000 federally employed
scientists and engineers work at these defense labs to support warfighter
needs and develop transformative capabilities. Defense labs are
managed and operated within the military service chain of command.

4GAO, GAO Technology Readiness Assessment Guide: Best Practices for Evaluating the
Readiness of Technology for Use in Acquisition Programs and Projects—Exposure Dratft,
GAO-16-410G (Washington, D.C.: Aug. 11, 2016).

SWe refer to DOD'’s labs, warfare centers, and engineering centers collectively as defense
labs in this report.
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Figure 1: Department of Defense Laboratory Enterprise Overview
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Department of the Navy
Office of Naval Research
Naval Research Laboratory
Naval Surface & Undersea Warfare Centers
Naval Surface Warfare Center Carderock
Naval Surface Warfare Center Corona
Naval Surface Warfare Center Crane
Naval Surface Warfare Center Dahlgren
Naval Surface Warfare Center Indian Head
Naval Surface Warfare Center Panama City
Naval Surface Warfare Center Philadelphia
Naval Surface Warfare Center Port Hueneme
Navy Undersea Warfare Center Newport
Naval Air Warfare Center, Aircraft Division
Naval Air Warfare Center, Weapons Division

Space and Naval Warfare (SPAWAR) Systems
Center, Atlantic Division

SPAWAR Systems Center, Pacific Division

Source: Department of Defense Laboratories office. | GAO-19-64

. Air Force Office of Scientific Research
L
Department of the Army

Army Research Laboratory

Army Edgewood Chemical Biological Center

Army Armament Research, Development, and Engineering Center

Army Natick Soldier Research, Development and Engineering Center
Army Aviation & Missile Research, Development and Engineering Center
Engineer Research and Development Center

Army Communications-Electronics Research, Development, and Engineering Center
Army Tank Automotive Research, Development, and Engineering Center
Army Research Institute for the Behavioral and Social Sciences

Space and Missile Defense Command Technical Center

Medical Research and Materiel Command

Army Aeromedical Research Laboratory

Army Institute of Surgical Research

Army Medical Research Institute of Chemical Defense

Army Medical Research Institute of Infectious Disease

Army Research Institute of Environmental Medicine

Walter Reed Army Institute of Research

Defense Lab Funding Models

DOD budgets for technology and product development activities under its
research, development, test, and evaluation budget, which DOD groups
into seven budget activity categories for its annual budget estimates. Air
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Force and Army labs rely on appropriated funding provided from the
service—often referred to as mission funding—or from customers (or
some combination thereof). Customers, such as program offices, provide
funding to defense labs for technology development activities and related
research. The Air Force and Army funding structure is in contrast to Navy
research and development activities, which operate under the Navy
Working Capital Fund—a revolving fund that finances Department of the
Navy activities on a reimbursable basis.® Under this funding model, the
Navy employs a Capital Investment Program to obtain capital assets,
including minor military construction projects for labs. The program
provides the framework for planning, coordinating, and controlling Navy
working capital funds and expenditures to obtain capital assets. Figure 2
illustrates the varying funding models used by the military service labs.

8A revolving fund is a fund established by Congress to finance a cycle of businesslike
operations through amounts received by the fund. A revolving fund charges for the sale of
products or services and uses the proceeds to finance its spending, usually on a self-
sustaining basis. Instead of recording the collections in receipt accounts, the budget
records the collections and the outlays of revolving funds in the same account. A revolving
fund is a form of permanent appropriation. GAO, A Glossary of Terms Used in the Budget
Process, GAO 02-734SP (Washington DC: Sept. 2005). Within this structure, decision
makers at all levels are more aware of the costs of goods and services by making military
operating units pay for the support they receive.
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|
Figure 2: Research and Development Laboratory Funding Models within the U.S.

Military Services

Customer
funding

O——— Department of the Navy
Navy laboratories—which include
Marine Corps research activities—are
funded by a working capital fund.

Department of the Army

Army laboratories rely on customer funding—which
is provided by other entities outside of the labs—to
perform work, in addition to mission funding.

Department of the Air Force

The Air Force Research Laboratory, including
its technology directorates, relies mostly on
mission funding, which is appropriated funds
provided directly by the service.

Mission funding
Source: GAO analysis of DOD documentation. | GAO-19-64

Other DOD-Sponsored Science and Technology Entities

In addition to its labs, DOD sponsors other entities to provide for its
technology development needs. Specifically, these include:

« FFRDCs are operated by universities, other not-for-profit or nonprofit
organizations, or private firms under long-term contracts and provide
special research and development services that generally cannot be
readily satisfied by government personnel or private contractors. For
example, the Massachusetts Institute of Technology Lincoln
Laboratory develops key radar and electronic warfare technologies for
integrated air and missile defense systems. In addition, the Software
Engineering Institute operated by Carnegie Mellon University provides
cybersecurity solutions for defense entities. While DOD sponsors 10
FFRDCs in total, it designates 3 FFRDCs as research and
development labs, which maintain long-term competencies in key
technology areas. In addition to these, DOD sponsors 2 systems
engineering and integration FFRDCs and 5 studies and analysis
FFRDCs.
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« UARCSs provide specialized research and development services
similar to FFRDCs and also operate under long-term contracts.
However, unlike FFRDCs, DOD requires that UARCs be affiliated with
a university. Generally, UARCs may not compete against industry in
response to a competitive Request for Proposals for development or
production that involves engineering expertise. DOD currently
sponsors 13 UARCs.

Key Offices Responsible for Oversight of Defense Labs
Key DOD offices provide oversight to the defense labs:

e The Under Secretary of Defense for Research and Engineering
(USD(R&E))—the principal advisor to the Secretary of Defense for
research, engineering, and technology development activities and
programs—serves as DOD’s chief technology officer. The powers and
duties of this office include establishing policies and providing
oversight for DOD’s research, engineering, and technology
development activities.

« The Defense Laboratories Office—within the Office of the
USD(R&E)—supports DOD’s research and engineering mission by
helping to ensure comprehensive department-level insight into the
activities and capabilities of the defense labs. This office carries out a
range of core functions related to the defense labs, including analysis
of capabilities, alignment of activities, and advocacy.

Defense Lab Authorities

Congress has granted authorities that address hiring, infrastructure, and
technology transition challenges to defense labs since 1995. These
authorities provide defense lab directors with certain flexibilities within the
established legal framework to manage their operations. While Congress
has provided a number of authorities, in this report we focus on four
authorities that our prior work on best practices in science and technology
management and expedited lab hiring has shown are, or have the
potential to be, the most crucial for supporting innovation within DOD
labs.”

"GAO-17-499 and GAO-18-417.
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« Laboratory Initiated Research Authority. This authority provides lab
directors with the means to fund some of the research projects that
the lab will pursue. The authority provided in Section 219 of the
Duncan Hunter National Defense Authorization Act for Fiscal Year
2009, as implemented, provides lab directors with a means to fund
projects they consider to be a priority in four allowable categories: (1)
basic and applied research, (2) technology transition, (3) workforce
development, and (4) revitalization, recapitalization, or repair or minor
construction of lab infrastructure.® These projects include those not
specifically tied to defined requirements, outside of the normal 2-year
budget planning process. The authority directs the Secretary of
Defense to establish mechanisms under which lab directors may use
an amount of funds equal to not less than 2 percent and not more
than 4 percent of all funds available to the defense lab for projects
under the four allowable categories. Further, lab directors are
permitted to obtain additional funding by charging customers a fixed
percentage fee that may not exceed 4 percent of costs.®

« Direct Hire Authorities. These authorities provide lab directors with a
streamlined and accelerated hiring process. Congress has enacted
four types of direct hire authorities since 2008, which help labs
compete with private industry and academia for high-quality scientific,
engineering, and technical talent.'® Specific types of direct hire
authorities include hiring: (1) candidates with advanced degrees; (2)
candidates with bachelor’s degrees; (3) veterans; and (4) students
currently enrolled in graduate or undergraduate science, technology,
engineering, and mathematics (STEM) programs.', 12

« Laboratory Enhancement Pilot Program. This authority provides
methods for effective lab management operations. Section 233 of the
National Defense Authorization Act for Fiscal Year 2017 established a

8Pub. L. No. 110-417, § 219 (2008), as codified at 10 U.S.C. § 2363.

9Also, the amount of funds was amended from not more than 3 percent to not less than 2
percent and not more than 4 percent of all funds available to the defense lab in section
212 of the National Defense Authorization Act for Fiscal Year 2017, which was enacted in
December 2016. Pub. L. No. 114-328, § 212.

1910 U.S.C. § 1580 (note) and 10 U.S.C. § 2358a.

"Pub. L. No. 110-417 § 1108 (2008). Pub. L. No. 113-66 § 1107(a(1) (2013). Pub. L. No.
113-66 § 1107(a)(2) (2013). Pub. L. No. 113-291 § 1105 (2014).

2DOD STEM positions include, among others, the following career categories: life

sciences, computer sciences and information technology, mathematics and related
sciences, and engineering.
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pilot program for lab directors to propose alternative and innovative
methods that might lead to more effectively managing labs, and
authorized lab directors to waive any regulation, restriction,
requirement, guidance, policy, procedure, or departmental instruction
that would affect implementation of these methods, unless such
implementation would be prohibited by a provision of an existing
statute or common law."

« Micro-purchase Authority. This authority facilitates the purchasing
process for labs. The FAR states a preference for government
agencies to purchase and pay for micro-purchases of supplies or
services using the government-wide commercial purchase card up to
and at the micro-purchase threshold, but micro-purchases may be
conducted using any of the simplified acquisition methods."* This
facilitates the ability of lab officials to quickly and easily acquire
needed items for their activities and reduce the administrative costs
associated with such small purchases. While the FAR micro-purchase
was generally $3,500 during our review, Congress increased it to
$10,000 for activities of the science and technology reinvention labs in
Section 217 of the National Defense Authorization Act for Fiscal Year
2017.%®

Major Federal Research Agency Investments

As we found in June 2018, the federal government spends approximately
$137 billion annually government-wide on research and development

13pub. L. No. 114-328, § 233 (2016) as amended. (10 U.S.C. § 2358 (note)).
4See FAR § 13.201(b), (c).

">Pub. L. No. 114-328, § 217 (a) (2016) as amended and codified at 10 U.S.C § 2339.
Fiscal year 2017 and 2018 National Defense Authorization Act legislation increased the
micro-purchase threshold to $5,000 and $10,000 for defense and civilian agencies,
respectively. See National Defense Authorization Act for Fiscal Year 2017, Pub. L. No.
114-328, § 821 (2016); National Defense Authorization Act for Fiscal Year 2018, Pub. L.
No. 115-91, § 806 (2017) However, neither the defense nor civilian increases have been
implemented in the applicable regulations. FAR § 2.101.
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(R&D) to help further agencies’ missions, including at federal labs.'® From
fiscal years 2015 to 2017, DOD, Energy, and NASA represented three of
the top four federal agencies with the highest annual federal R&D
spending, accounting for about 66 percent of total federal R&D spending
on average, as shown in Figure 3.

. _____________________________________________________________________________|
Figure 3: DOD, Energy, and NASA Together Accounted for About 66 Percent of
Total Federal Research and Development Spending on Average from Fiscal Years
2015 to 2017 (Dollars in Billions)

Department of Defense (DOD)
$66.4 (48%)

National Aeronautics and Space
Administration (NASA)
$12.2 (9%)

Department of Energy
$12.3 (9%)

Other
$16.0 (12%)

National Institutes of Health
$30.2 (22%)

Source: GAO analysis of National Science Foundation data. | GAO-19-64

While the labs primarily support the agencies that directly fund them,
DOD, Energy, and NASA research entities also collaborate extensively to
support activities of shared interest. For example, DOD and NASA
research centers have collaborated to develop hypersonic vehicle
capabilities. Further, Energy’s national labs help provide critical national
security capabilities for DOD and support NASA’s deep space mission

'8GAO, Federal Research: Additional Actions Needed to Improve Licensing of Patented
Laboratory Inventions, GAO-18-327 (Washington D.C.: June 19, 2018). We use the term
spending to refer to agency obligations on R&D, as reported by the National Science
Foundation, National Center for Science and Engineering Statistics, Survey of Federal
Funds for Research and Development, FYs 2015—17 (Arlington, VA.: Apr. 5, 2017). Total
R&D spending includes all direct, incidental, or related costs, for both intramural and
extramural R&D, and does not directly correspond to the R&D spending used to develop,
patent, and license inventions at federal labs.
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radioisotope requirements. In 2017, Energy reported performing about
$2.6 billion of work per year from fiscal years 2011 through 2015 for other
federal agencies and other customers, including DOD.

Defense Labs Have Used Selected Authorities,
but Their Use Has Been Offset by Other Military
Service Policies and Interests

Most defense labs have used the selected authorities since 2008, but
their use has sometimes been limited for a variety of reasons. According
to lab directors, this is because of DOD legal and policy restrictions and
stakeholder concerns. For example:

o Use of the laboratory initiated research authority was limited by DOD’s
military construction funding and financial management policies.

o Use of the direct hire authority was limited, in part, by personnel-
related delays, security clearance challenges, and military hiring
restrictions.

o Use of the laboratory enhancement pilot program was limited by
stakeholder uncertainty about how to use this authority effectively.

o Use of the increased micro-purchase authority was limited by
stakeholder concerns about the authority’s potential effect on small
businesses.

Most Defense Labs Have Used the Laboratory Initiated
Research Authority, but Less than the Maximum Allowed

We found that most defense labs have used the laboratory initiated
research authority. Twenty-three of 31 of respondents to our survey—
about 74 percent—reported obligating funds under this authority.
However, we found that most labs are not using the full 4 percent of all
funds available to each lab, or charging customers the full fixed
percentage fee of 4 percent of costs, as allowed by law."” Specifically, we
found that, as of September 2018:

"Defense lab directors can charge customer activities a fixed percentage fee for activities
performed by the lab.
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« Navy labs reported charging customers a percentage fee of about 2
percent of costs as of fiscal year 2018. Prior to this, Navy labs only
charged a 1 percent fixed fee on these costs. Because Navy labs are
working capital funded organizations, they can use payments from
customers for goods delivered or services performed.

« Army labs reported using between 2 and 3 percent of all funds
available to the lab for projects under the four allowable categories
and charging customers a fixed fee of between zero and 3 percent of
costs to fund such activities.

« Only the Air Force Research Laboratory reported using the full 4
percent of all funds available to the lab. According to agency officials,
the lab is using 3 percent of all funds available to the lab and is
allowing individual technology directorates the option to use the
additional 1 percent of funds available. In fiscal year 2018, three of the
lab’s nine technology directorates chose to use this additional 1
percent. However, the lab has not charged customers a fixed
percentage fee on their costs at all.

As figure 4 shows, in fiscal year 2017, the aggregate fixed percentage fee
charged by labs in each of the military departments totaled under the full
4 percent allowed by law for each funding source. Decisions to charge
lower percentages are decisions to forego additional potential funding,
although agencies have various reasons why this can happen, as we will
discuss later.

8The Army Research Laboratory did not return a completed questionnaire. However, in a
previous interview, lab officials stated they were using the full 4 percent of all funds
available to the lab for science and technology activities and charging customers a 3
percent fixed fee to fund science and technology activities.
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Figure 4: In Fiscal Year 2017, Military Department Labs Did Not Maximize Use of
Laboratory Initiated Research Authority

Percentage
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Source: GAO Analysis of Department of Defense data. | GAO-19-64

Note: In December 2016, Congress authorized a maximum allowable fixed percentage fee of 4
percent of costs.

In total, DOD reported that this authority provided almost $300 million to
labs in fiscal year 2017 and funded more than 1,750 projects across the
four allowable categories, as Figure 5 illustrates.
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Figure 5: Military Department Labs Used Laboratory Initiated Research Authority

Funds in Fiscal Year 2017 to Fund Projects across the Four Allowable Project
Categories
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Source: GAO analysis of Department of Defense data. | GAO-19-64

Note: Infrastructure category includes funds used under the authority for laboratory revitalization,
recapitalization, repair, or minor military construction.

We previously found, in June 2017, that the laboratory initiated research
authority provides defense lab directors with limited flexibility to initiate
science and technology projects. These projects include those that are
not road mapped or tied to defined requirements outside of the normal 2-

year budget planning process, and are focused on both near- and long-
term needs."®

For this review, defense lab officials we interviewed stated that the
laboratory initiated research authority enables their scientists and
researchers to pursue projects not necessarily tied to requirements and
provides necessary funds for workforce development and lab
infrastructure projects. Further, as shown in Figure 6, lab directors we
surveyed generally view the authority as both fostering innovation and

Y GAO-17-499.

Page 14 GAO-19-64 Defense Laboratory Authorities


https://www.gao.gov/products/GAO-17-499

Letter

increasing efficiency across the four allowable categories on which funds
can be used.

______________________________________________________________________________________________________________|
Figure 6: Lab Directors GAO Surveyed Generally Reported That Laboratory Initiated Research Authority Is Useful for
Fostering Innovation and Increasing Efficiency

Fostering Innovation Increasing Efficiency
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Source: GAO analysis of Department of Defense survey responses. | GAO-19-64

Note: GAO received survey responses from 31 DOD lab directors. In addition to the responses
above, GAO also received responses that the laboratory initiated research authority was moderately
useful, slightly useful, not at all useful, or do not know, for fostering innovation or increasing
efficiency. In our survey, we asked lab directors how useful this authority was for: fostering innovation
and for increasing efficiency for basic and applied research projects, technology transition, workforce
development, and for laboratory revitalization, recapitalization, repair, or minor military construction,
which we refer to here as “infrastructure.”

In accordance with the one of the statutory purposes for the use of the
funds, lab directors have developed new, innovative technologies using
this authority. For example, DOD reported that:
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Ballast Water Research Laboratory at
Naval Surface Warfare Center, Carderock
Division

The Navy invested more than $700 thousand
in laboratory initiated research authority funds
to commission a Ballast Water Research Lab
at Naval Surface Warfare Center, Carderock
Division. Through the use of this new facility,
engineers will be able to study ways to treat
ballast water to prevent introduction of non-
native aquatic species into a new environment
that can be disastrous for the marine life that
already inhabit that environment, and ensure
that the Navy is able to meet various port
regulations around the world for its ships.

Source: GAO analysis of Navy documentation; photo — (U.S.
Navy photo by Monica McCoy/Released). | GAO-19-64

« Infiscal year 2017, the Naval Surface Warfare Center, Crane Division,
developed and fielded a solution to an urgent requirement for
defeating small unmanned aerial vehicles that attack Navy assets or
surveil naval activities. The center delivered this technology to the
warfighter in May 2017 just 7 weeks after the Navy submitted the
requirement.

« The Army Research Laboratory used the authority to fund a project
that eventually developed a material that could increase the speed
and lower the power needs of future generations of computer chips,
thereby supporting Army networks.

« The Air Force Research Laboratory invested funds in fiscal year 2017
to renovate an existing facility to provide high performance computing
capability to aid the rapid development of “game-changing”
technologies and weapon systems.

Officials at the Army’s Space and Missile Defense Command Technical
Center noted they used the laboratory initiated research authority for the
first time in fiscal year 2018 because the current executive director, who
assumed the position in 2017, prioritized implementing this authority.
Most of the Center’s planned investments are focused on workforce
development and laboratory infrastructure projects; officials cited a high
energy laser technology lab as one of the projects being supported by the
revitalization, recapitalization, or minor military construction portion of this
authority.

Although the majority of defense labs reported using the laboratory
initiated research authority, interviews we conducted throughout our
review, along with other DOD reports, identified certain obstacles that
have, at times, impeded wider usage.

« DOD-wide military construction funding restrictions. DOD
restrictions limit the amount of laboratory initiated research authority
funds that labs can spend on lab infrastructure. DOD’s limit is $6
million for the revitalization and recapitalization projects that can be
funded under the laboratory initiated research authority. Lab officials
stated that this amount is often insufficient to construct advanced lab
facilities. Air Force Research Laboratory officials indicated that it is
nearly impossible to construct lab facilities for less than $6 million.
Officials at the Army’s Aviation and Missile Research, Development
and Engineering Center echoed this sentiment and noted that they
have primarily used funds to renovate existing buildings rather than
fund new lab facility construction. In January 2017, the Defense
Science Board identified lab infrastructure challenges, including that
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the average age of research and development facilities was nearly 50
years. Further, the Board reported that the labs are usually not
successful in competing against broader service needs for military
construction funds.

« Air Force does not charge customers a fixed percentage fee of
costs. The Air Force Research Laboratory reported that it is not
charging customers the allowable fixed percentage fee of costs to
fund science and technology activities because it does not have a
mechanism in place to do so. Air Force Research Laboratory officials
estimated the lab would collect approximately $3 million a year if the
lab charged customer activities the maximum allowable fee (4
percent). Air Force financial management officials stated that the
service’s accounting system does not currently have an automated
capability to transfer the allowable percentage fee of costs to a central
account at the Air Force Research Laboratory. This lack of capability,
officials noted, creates a significant administrative burden for charging
these fees. The officials stated that they have not yet estimated the
cost to add an automated capability.

Although it is possible for the Air Force Research Laboratory to
charge customer work orders manually—outside of the Air Force’s
accounting system—officials with the Office of the Assistant Secretary
of the Air Force for Financial Management and Comptroller perceive
that the resources (time and people) required to manage such a
process would be cost prohibitive. However, according to these
officials, the Air Force has not assessed the costs required to improve
the accounting system to do so, nor has it identified the potential
benefits any improvements would provide. Federal internal control
standards state that changes in condition affecting an entity and its
environment often require changes to the entity’s internal control
system, as existing controls may not be effective for meeting
objectives (or addressing risks) under changed conditions. Further,
these standards state that any internal control deficiencies require
further evaluation and remediation by management.?’ By not
assessing the potential costs and benefits related to the options for
collecting these allowable fees, the Air Force could be missing out on
a potential source of funding to support its needs.

205ee principles 9.04 and 17.05 within GAO, Standards for Internal Control in the Federal
Government, GAO-14-704G (Washington, D.C.: September 2014).
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« DOD lacks clear guidance on how the Navy should use the
initiated research authority for some infrastructure investments
within the Capital Investment Program. In our review of DOD
documentation, we found that, among the military departments, Navy
labs funded recapitalization and revitalization projects using the
laboratory initiated research authority the least. As recently as early
2017, a DOD-commissioned study found that defense labs face
substantial infrastructure deficiencies that it has not yet identified
funding to address.?' In fiscal year 2017, Navy labs invested $7.3
million in lab recapitalization projects, compared to $32.9 million and
$53.7 million at the Air Force and Army, respectively. Navy lab
officials told us that their ability to fund lab recapitalization and
revitalization projects using funds available under the laboratory
initiated research authority is limited because they have not been
provided with clear guidance as to whether and how to use the
laboratory initiated research authority within the Capital Investment
Program of the Navy Working Capital Fund.

Some Navy lab officials stated that they have found ways to use the
initiated research authority for certain infrastructure investments.
These officials stated that they used authority outside of the Capital
Investment Program of the Navy Working Capital Fund, for instance,
for projects below applicable thresholds because using the authority
within the Program creates a bureaucratic and financial burden for
them. For example, officials at two separate warfare centers—Naval
Surface Warfare Center, Crane Division, and the Naval Air Warfare
Center, Aircraft Division, noted that they did not expend funds in either
fiscal year 2016 or fiscal year 2017 for recapitalization and
revitalization projects. Both cited the Capital Investment Program as a
significant barrier to their desired use of the laboratory initiated
research authority.

Officials from the Office of Budget, within the Office of the Assistant
Secretary of the Navy for Financial Management and Comptroller
agreed that, to date, clarifying guidance on the use of the laboratory
initiated research authority within the Capital Investment Program has
not been issued, effectively limiting the extent to which the labs can
use it for infrastructure needs. According to these officials, the Office
of the Secretary of Defense (OSD) Comptroller—in coordination with

21Defense Science Board, Defense Research Enterprise Assessment, (Washington, D.C.:
Jan. 25, 2017).
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the Office of Financial Policy and Systems within the Office of the
Assistant Secretary of the Navy for Financial Management and
Comptroller—is responsible for developing the clarifying guidance
their office has sought. This persistent lack of guidance on whether or
how Navy labs should use the laboratory initiated research authority
within the context of the Capital Investment Program presents an
opportunity cost. Namely, the Navy’s labs have missed out on, and
continue to miss, opportunities to invest in needed improvements to
its aging lab infrastructure.

« The Army requires its laboratories to apply similar percentages
to what is refers to as “Army direct appropriations” and
“customer funds.” The Army requires that the percentage fee
applied to direct appropriations not vary from the percentage fee
applied to customer funds by more than 1 percent. The Army
implemented this policy to maximize the laboratory initiated research
authority’s effect on its 17 laboratories. However, the Office of the
USD(R&E) reported in March 2018 that the policy was having a
significant limiting effect on the breadth and scope of activities
executed under this authority.?? Similarly, we found that the policy
may, in practice, create a disincentive for Army lab directors to use
the authority. In their responses to our survey, Army lab directors,
representing key capability areas, acknowledged their concern about
the percentage fee they assessed on customer funds affecting their
ability to increase or maintain their customer bases. Further, some
Army lab directors reported assessing a lower percentage fee on
customer funds than allowed, which could help retain customers that
might otherwise be driven away with higher assessed fees to carry out
activities. As a result, these labs generally are setting a lower
percentage fee on their directly appropriated funds, thereby lowering
the overall laboratory initiated research funding available to them.
Nonetheless, the Army has not assessed its policy to determine
whether changes are needed to eliminate these disincentives.
Continuing to operate without such an assessment could result in
Army labs using the laboratory initiated research authority to fund
fewer self-initiated projects—with the downstream effect that fewer
new technologies for warfighters are available.

220ffice of the Under Secretary of Defense for Research and Engineering, Report to
Congress on the Mechanisms to Provide Funds for Defense Laboratories for Research
and Development of Technologies for Military Missions, March 2018.
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« The Navy applies a consistent fixed percentage fee of costs
across its labs. Within the Navy, senior leadership has set the fixed
percentage fee of costs the labs charge on customer funds at 2
percent. A senior Navy science and technology official stated that
Navy leadership set a uniform fixed percentage fee to charge to
customer activities across the Navy lab enterprise, in part, to ensure
the labs were not inadvertently competing against one another for
customer funds. For example, without a uniform rate, a Navy warfare
center could offer a lower fee to entice a customer to use it rather than
another center. The use of a fixed percentage fee facilitates program
offices selecting warfare centers on the basis of best available match
in capabilities. On the other hand, the Navy’s fixed 2 percentage fee
of costs does limit—by half, as compared to the maximum 4 percent
allowable—the amount of fees that Navy labs can collect.
Consequently, several Navy lab directors told us that they would like
to have the ability to increase the fixed percentage fee of costs above
the Navy’s 2 percent to provide their labs with additional resources
they said they need for innovation-related investments.
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Selected Officials’ Testimony on the Value
of Direct Hire Authority:

The U.S. Army Engineer Research and
Development Center “was able to meet this
important goal [of annually hiring more than
160 new researchers] in large part because of
its direct hiring authorities, which save time,
effort, and costs, and allow the organization to
more effectively hire the best and brightest
minds available.” — Dr. Jeffrey P. Holland,
Past Director, U.S. Army Engineer Research
and Development Center, in testimony before
the Senate Committee on Armed Services
(Emerging Threats and Capabilities
Subcommittee), May 3, 2017.

“The Air Force’s ability to recruit, retain, and
develop the STEM workforce is vital toward
building the future Air Force; Congress has
been greatly supportive of these efforts...the
addition of direct hire for candidates has been
extremely useful in hiring qualified scientists
and engineers in less than half the time of
traditional hiring methods.” — Jeffrey Stanley,
Air Force Deputy Assistant Secretary—
Science, Technology and Engineering in
testimony before the House Committee on
Armed Services (Emerging Threats and
Capabilities Subcommittee), March 14, 2018.

Source: Congressional Testimony. | GAO-19-64

DOD Labs Have Used Direct Hire Authorities to Hire
Qualified Candidates for Key Scientific Positions but
Experienced Delays

Among the lab directors that responded to our survey, 30 of 31 replied
that their lab had used at least one of the four types of direct hire
authorities previously discussed since fiscal year 2014.2 Officials view
direct hire authority as allowing the labs to compete with private industry
for qualified applicants. Lab directors reported they generally believe that
each type of direct hire is extremely or very useful for fostering innovation
and increasing efficiency, as shown in Figure 7.

. ____________________________________________________________________________|
Figure 7: Lab Directors GAO Surveyed Responded That Direct Hire Authorities Are
Useful for Fostering Innovation and Increasing Efficiency
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Source: GAO analysis of Department of Defense survey responses. | GAO-19-64

2310 U.S.C. 1580 note and 10 U.S.C. 2358a.
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Note: GAO received survey responses from 31 DOD lab directors. In addition to the responses
above, GAO also received responses that the direct hire authority was moderately useful, slightly
useful, not at all useful, or do not know, for fostering innovation or increasing efficiency.

In May 2018, we found that for fiscal years 2015 through 2017, the
defense labs used direct hire authorities more often than any other
category of hiring authorities when hiring STEM personnel. We also
previously found that the defense labs’ median time to hire in fiscal year
2017, when using the competitive hiring process, was approximately
twice as long as when using direct hire authorities—162.5 days compared
to 80.0 days.?

However, in calendar years 2016 and 2017, our analysis of DOD data
indicated the defense labs hired substantially fewer candidates than they
were authorized to hire using direct hire authorities, as shown in Figure 8.
For example, the Navy labs hired 261 candidates with an advanced
degree, or approximately 19 percent, of their authorization in calendar
year 2017. Similarly, the Air Force Research Laboratory hired 54
candidates, or 25 percent, with a Bachelor’s degree in calendar year
2017, using the direct hire authority for candidates with a Bachelor’'s
degree.

2GAO, DOD Personnel: Further Actions Needed to Strengthen Oversight and
Coordination of Defense Labs’ Hiring Efforts, GAO-18-417 (Washington, D.C.: May 30,
2018).
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Figure 8: Military Departments Did Not Use Direct Hire Authorities to the Maximum
Extent Allowable in Calendar Years 2016 or 2017
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Source: GAO analysis of Department of Defense data. | GAO-19-64

Note

: DOD’s use of direct hire authority for current and recent undergraduate and graduate STEM

students was implemented by DOD in June 2017.

We

found a number of reasons why the defense labs have not hired the

number of candidates they were authorized to hire. Among these, lab
directors cited:

The requirement to use external, military service human
resources offices to process lab personnel actions proved time
consuming. Officials with the Army’s Aviation and Missile Research,
Development and Engineering Center noted that while direct hire
authorities allow them to make an initial employment offer, this only
begins the hiring process, most of which is external to the lab. For
example, officials indicated that under existing personnel policies, the
lab cannot submit paperwork for current STEM students to their local
personnel office until the candidate is within 60 days of graduating.
Officials noted a firm employment offer cannot be made until the
candidate has at least an interim security clearance, which can take at
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least a month to process and will not be initiated until the candidate
has graduated. According to officials, they have lost several
candidates in the past year because of this hiring process.

A senior official at the Navy’s Space and Naval Warfare Systems
Center Atlantic cited the Navy’s human resources and personnel
process as a barrier to using direct hire authority. Specifically, this
official noted how direct hire authority is intended to allow labs to
move quickly in making personnel decisions, but that the overall
civilian human resources process is not designed to be agile. As a
result, according to this official, the delay and time it takes to get
actions processed through the Navy’s civilian human resources office
has caused a large number of candidates to decline job offers. We
previously found in May 2018 that employees at the human resources
offices may not have an understanding of the lab’s unique hiring
authorities, and that this lack of knowledge could create delays. We
identified the need for DOD to better position the Defense
Laboratories Office to provide effective oversight of laboratory hiring.
Specifically, we recommended that DOD establish and document time
frames for its coordination process across relevant offices. DOD
agreed with our recommendations but has not yet implemented
them.?®

« Security clearance processing for new lab employees is regularly
delayed. Lab officials stated that the length of time it takes for new
hire candidates to obtain the necessary clearances to perform
research continues to grow. Naval Research Laboratory officials
stated there have been instances where new hires left the lab for
other opportunities due to delays with their security clearances. Senior
Navy science and technology officials described the security
clearance process as the “Achilles’ heel” of the hiring process—
especially at the Navy’s warfare centers—noting that it takes too long
for new hires to obtain a clearance. This issue is not unique to the
DOD lab environment. We added the government-wide personnel
security clearance process to our High Risk List in 2018, based on our
prior work that identified, among other issues, a significant backlog of

5GA0-18-417.
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background investigations and delays in the timely processing of
security clearances.?

« Military service-imposed hiring restrictions on labs offset the use
and benefits of direct hire authority. A senior Army science and
technology official stated a specific command-wide hiring freeze—
which restricts the centers to hiring one candidate for every six
employees that leave—caused Army research centers to not fully
utilize direct hire authority.?” One lab director reported that while direct
hire authority has been extremely helpful in his ability to recruit top
talent in a timely manner to compete with private industry, hiring
restrictions have limited this ability. In May 2018, we found that across
the military departments, the defense labs identified the government-
wide hiring freeze as a challenge with using expedited hiring
authorities—including direct hire. Further, we found that hiring officials
and supervisors stated that they had lost candidates they were in the
process of hiring because the candidates had accepted other offers
due to the delays created by the hiring freeze.?

« Use of direct hire authority for current undergraduate and
graduate STEM students remains in early implementation.
Although this authority was initially enacted by Congress as part of the
Carl Levin and Howard P. “Buck” McKeon National Defense
Authorization Act for Fiscal Year 2015, it was amended in subsequent
legislation and it was implemented by DOD in June 2017.%° As a

26GAO, Personnel Security Clearances: Additional Actions Needed to Ensure Quality,
Address Timeliness, and Reduce Investigation Backlog, GAO-18-29 (Washington, D.C.:
Dec. 12, 2017); and Personnel Security Clearances: Plans Needed to Fully Implement
and Oversee Continuous Evaluation of Clearance Holders, GAO-18-117 (Washington,
D.C.: Nov. 21, 2017).

2TIn June 2018, the Army Materiel Command lifted the 1:6 hiring ratio it had imposed on
its Research, Development and Engineering Centers, along with the Army Research
Laboratory. The Army Materiel Command then imposed new hiring restrictions, which
range from a 1:2 ratio at the Army Research Laboratory to a 1:5 ratio at the Armament
Research, Development and Engineering Center and the Edgewood Chemical and
Biological Center.

BGAO-18-417.

2982 Fed. Reg.123, 29280, June 28, 2017, amended existing STRL Personnel
Management Demonstration Project Programs. Direct hire for temporary or term
undergraduate and graduate STEM students was initially authorized at the defense labs
as part of the Carl Levin and Howard P. “Buck” McKeon National Defense Authorization
Act for Fiscal Year 2015. The National Defense Authorization Act for Fiscal Year 2016
authorized the lab directors to noncompetitively convert these students to permanent
appointments within the defense labs.
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result, the defense labs hired significantly fewer undergraduate and
graduate STEM students than they were authorized to in calendar
year 2017. For example, the Air Force Research Laboratory was
authorized to hire 300 STEM students using this direct hire authority
in calendar year 2017, but only hired 4.

Stakeholder Concerns Have Limited Implementation of
Laboratory Enhancement Pilot Programs

Although participation in the laboratory enhancement pilot program is
open to the DOD labs—and 19 of the 31 lab directors, or 61 percent, that
responded to our survey reported they were participating—to date, only
the Navy has formally established a pilot program for its labs.*® The Army
and Air Force have not yet used this relatively new authority. A senior
Navy science and technology official told us the Navy took important
steps to facilitate the implementation of that service’s pilot program.
According to the Navy official:

« The Office of the Deputy Assistant Secretary of the Navy for
Research, Development, Test and Evaluation led the effort across the
Navy labs, compiling—from each lab’s submission—a single list of
proposals to forward to Navy leadership that would apply to all
participating Navy labs.

e The Navy pursued a three-phased approach with its pilot program,
with Phase 1 primarily focused on contracting and acquisition policy-
related matters. Senior Navy research and development officials
perceived these matters as being the easiest from which to obtain
buy-in from Navy policy officials and attorneys, as well as Navy
leadership. Phase 2 will include proposals related to Information
Technology systems for research and development networks, while
Phase 3 will most likely address personnel issues.

« Navy research and development officials deferred proposals—
including information technology network enhancements—that might
require extensive discussions with policy officials and attorneys
stakeholders across the Navy. These proposals were pushed back to

30participation in the laboratory enhancement pilot program consists of eligible centers
within each military department. For the purposes of this report, if a lab responded that
they were participating in the pilot program, the lab either has or plans to submit proposals
for its pilot program to its service acquisition executive. An established pilot program is
defined as the lab’s pilot program proposals have been approved and are being
implemented by the lab.
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allow time for those stakeholders to see how the pilot program was
being implemented and executed by the labs.

None of the Army and Air Force labs has yet established a laboratory
enhancement pilot program. Consistent with Army policy, the Medical
Research and Materiel Command and the Space and Missile Defense
Command Technical Center submitted proposals; however, they have yet
to establish a pilot program.3' The Army’s Research, Development and
Engineering Command, with input from its subordinate labs and
engineering centers, developed a list of lab enhancement proposals but,
as of September 2018, had yet to formally submit these final proposals to
Army leadership for approval. These include initiatives in business
operations, contracting, finance, information technology, and personnel
management. A senior Army science and technology acknowledged that
organizations across the military department have concerns about
providing the labs with too much autonomy to use this new authority.

Air Force Research Laboratory officials said they previously submitted a
list of approximately 30 proposals to the Defense Laboratories Office in
September 2017, but ultimately pulled back those requests because of
stakeholder concerns within the Air Force. Specifically, officials with the
Office of the Deputy Assistant Secretary of the Air Force for Science,
Technology, and Engineering stated that the Air Force Materiel
Command, to which the lab is a subordinate organization, had not seen
the proposals before they were submitted. In addition, these officials
identified concerns about how various stakeholders throughout the Air
Force—such as those from financial management and personnel—would
react to these proposals. These proposals could potentially sidestep the
stakeholders’ oversight function of related lab activities. A senior Air
Force Research Laboratory official stated that the lab re-submitted its
proposals to the Air Force Materiel Command and that Air Force
leadership was still reviewing them at the time of this report.

3The Army’s Laboratory Enhancement policy requires that a lab submit an application to
participate, which includes the proposals it seeks to implement. If approved, the
participating lab must then submit the policies or regulations it wants waived in order to
implement those proposals. The Medical Research and Materiel Command had one
proposal disapproved because it sought to waive an Army policy that has not yet been
finalized, while the Space and Missile Defense Command Technical Center has not yet
submitted the policies or regulations it seeks to waive.
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Defense Labs Have Widely Implemented Micro-Purchase
Authority

Twenty-six of 31 labs directors—84 percent—reported having used the
$10,000 micro-purchase threshold authority granted by Congress in 2016.
However, we found that contracting and small business management
officials’ concerns with this authority have created implementation
challenges at some defense labs. For instance, a senior Navy official
indicated that multiple stakeholders from across the Navy—including its
Office of Small Business Programs—raised concerns about the
authority’s potential impact on small businesses as micro-purchasing
allows defense labs to bypass small business set asides. Several labs
reported similar stakeholder concerns that prevented implementation of
the micro-purchase threshold increase.

At the same time, however, lab officials we interviewed expressed the
view that the increased threshold will be beneficial, consistent with their
opinions about the laboratory enhancement pilot program. For example,
officials at the Naval Research Laboratory stated that increasing the
threshold to $10,000 allows their scientists and engineers to directly
purchase necessary equipment and materials through simplified
procedures. They identified examples of projects that had been delayed
by as much as several months because scientists and engineers used
other than simplified acquisition procedures to purchase a relatively
inexpensive piece of equipment, such as a specialized microscope,
because the cost was above the previous threshold of $3,500.

Similarly, the Army’s Armament Research, Development and Engineering
Center reported that the micro-purchase threshold increase enables the
lab to use simplified acquisition procedures for more items. As a result,
they noted that the new authority increases efficiency by reducing
contracting time and cost for those additional items. The Navy’s Space
and Naval Warfare Systems Center Atlantic similarly reported that
requirements, which were previously procure